pounds extracted from both serum and thyroid gland revealed the existence of triiodothyronine but no thyroxine.
This patient was diagnosed as T3-secretor with hypometabolism and was treated with l-T4, which resulted in amelioration of his complaints. triiodothyronine secretor; hypothyroidism; free triiodothyro nine It Physical examination: He was well nourished, obese, 74 kg body weight and 169cm tall. Pulse rate was 82/min. and was regular. Hair and eye-brows were not scanty. The face was slightly edematous (Fig. 1) . Neither exophthalmos nor ocular signs of hyperthyroidism were observed. The skin was warm and moist. The voice was low and moderately hoarse. There were no anemia, no jaundice and no goiter. Lungs and heart were clear on physical, and X-ray examinations. There was no edema of the lower extremities. Achilles' tendon reflex was normal. Blood pressure was 130/70. Laboratory findings (Table 1) : In otologic examination , there was vertical nystagmus which was regarded as a central origin. Electrocardiogram was nor mal. The EEG showed a diffuse functional disorder of the brain .
Endocrinological examinations (Table 2) : BMR revealed the values ranging from -15% to -20%. Thyroidal 131I-uptake was at the lower limit of normal value. Serum BEI (Kontaxis and Pickering 1958) was low , but resin sponge uptake of 131I-T3 (Triosorb Test, Abbott Co.) was normal . Binding capacity of thyroxine-binding globulin (TBG) (Tanaka and Starr 1959) was within the normal limits, and concentration and binding capacity of thyroxine-binding prealbumin (TBPA) (Sakurada et al. 1967 ) were high. Both elutahle fractions of T4 and T3 ) (per cent free T4 and T3) were very low. Acute (Zaninovich (0: origin, T4: thyroxine, T3: triiodothyronine, DIT: diiodotyrosine, MIT: monoiodo- Histological findings of the thyroid showed follicles with dim colloid and falling off of epithelial cells, but no signs of hyperfunction, inflammation or tumor (Fig. 3) .
The course of treatment (Fig. 4) : Under the diagnosis of T3-secretor with mild hypometabolism, this patient was treated with thyroid hormone. He was given first 40mg/day of desiccated thyroid, increased to 60mg/day and then to 80mg/ DISCUSSION T3 is believed to be three to five times more active than T4 biologically (Rawson et al. 1953 ). Therefore in the so-called T3-secretor (Shimaoka 1963) , in whom T3 secretion predominated over normal range, symptoms of hyperthyroidism were generally observed.
In T3-secretor, who shows the signs of hyperthyroidism, the amount of thyroid hormone secreted, determined as protein-bound iodine (PBI) and resin sponge uptake of 131I-T3, are frequently within physiological limits even in the presence of elevated BMR and increased thyroidal 131I-uptake (Sterling et al. 1970 ). It is also notable that there are subjects who are apparently T3-secretors but exhibit no signs of hyperthyroidism. Werner et al. (1960) inferred that T3 demon strated in such a case might be d-T3 which is biologically less active than naturally existing l-T3. Mack et al. (1961) , having found a T3-secretor with adenocarcinoma of the thyroid, postulated that the increased T3 secretion in this case was derived temporarily from the carcinomatous tissue; indeed, the plasma T3:T4 ratio returned to normal following the treatment with radioactive iodine.
Insomuch as affinity of T4 for the TBG is several tinges greater than that of T3 (Tata 1960 ) and as these thyroid hormones bind competitively with TBG, circulat ing T, in blood is rather ready to be a free form. In T3-secretor who lacks or contains only a small amount of circulating T4, it is possible that competition between T3 and T4 for binding with TBG scarcely occurs or even does not occur. This may afford the increase of protein-bound T3 in the T3-secretor. Therefore, if the T3 production surpasses the binding of T3 to thyroxine-binding protein (TBP), the so-called T3-thyrotoxicosis would occur, whereas the subjects may remain normal when T3 production is not so abundant. It may be probable that symptoms of hypothyroidism could appear when T3 secretion is low and almost all the T3 secreted was bound to TBP, leaving only a very small amount in free form. In the present patient in whom the serum BEI was low and the EF of T3 was markedly decreased, free T3 determined by our method ) was within normal limits. There was no secretion of T4 into the circulating blood in this case (Fig. 2) . It was considered from these results that the subject was deficient in T4 and consequently he was in a state of mild hypometabolism in spite of the presence of normal amount of free T 3. It might be possible that tissues of target organs become poorly susceptible to the action of T3 when circulating T4 is lacking , although this is a mere conjecture as yet.
It is known that deficiency of thyroid hormone due to enzyme defect causes increased TSH secretion through feedback mechanism , and consequently causes development of goiter. Neither the increased TSH secretion nor the enlargement of thyroid gland was observed in this case , possibly because normal free T3 prevents measurable TSH secretion inspite of the absence of T, in serum .
Lieblich and Utiger (1972) reported that serum . T3 concentrations of a sub stantial number of hypothyroid patients was within normal range , though these patients had low serum T4 and low or elevated TSH concentrations. They mentioned that near normal T3 concentration alone was not sufficient to sustain the euthyroid state or prevent increased TSH secretion. Sterling et al. (1971) reported that hypersecretion of TSH might result in T3 release as a result of dimini shed T4 secretion after radiation therapy for hyperthyroidism . As mentioned before, the serum free T3 in the present patient did not differ from that of normal subjects. This finding indicates that the resin sponge uptake of 131I-T3 value in this case was under the influence of serum free T3.
The fact that T4 binding capacity of TBG was not so high as is in hypothyroid ism (Tanaka and Starr 1959) might be due to the influence of T3 existing in the blood. The patient showed, as in hypothyroidism (Sakurada et al. 1967 ) elevated binding capacity and concentration of TBPA which does not bind T3 (Tata et al. 1961 ). These findings were consistent with the report of Oppenheimer et al. (1965) , and this may suggest a possible involvement of T4 in the metabolism of TBPA.
The present patient was first treated with desiccated thyroid, with no appreci able symptomatic amelioration. l-T4 was then prescribed, which resulted in the elevation of BMR together with relief of subjective symptoms. Subsequent replacement therapy with l-T3 led to re-development of the symptoms, and the patient was again switched to l-T4 with consequent realleviation of clinical manifestations. Although further deliberate assessment should be made in evalua tion of these therapeutic responses in this case, the present results obtained seem to indicate therapeutic preferability of l-T4 to facilitate correction of serum T3:T4 ratio in this patient. Some physicians recommend a combined T3-T4 preparation at the physiological ratio (Taylor et al. 1970 ). Unlike common cases of hypo thyroidism, this patient responded first with subsidence of symptoms to the administration of l-T4 in relatively large dose which raised BMR to +20%. This appears to suggest that serum T3:T4 ratio of the present patient was normalized only after administration of such massive dose of l-T4. It is of interest that correction of the serum T3:T4 ratio appears to be therapeutically more important Metabolic insufficiency reported by Freedberg et al. (1955) was characterized by the presense of complaints as fatigability, asthenia and nervousness and low BMR with normal PBI and normal thyroidal 131I-uptake values. This disease was reported to be unresponsive to the treatment with desiccated thyroid and can be controlled only by the use of l-T3, but subsequent double-blind studies demon strated inefficacy of the medication (Levin 1960 
